
WHAT IS CLAIMED IS: 

1. A stereoscopic image displaying method, 
wherein, When image information displayed on an image 
displaying\ device is observed three-dimensionally by 
guiding display light from an image corresponding to a 
viewpoint o^ one parallax image on said image 
displaying device, on which parallax images 
corresponding to a plurality of different viewpoints 
can be displaced, to an optical modulator, on which a 
light transmitting section and a light shielding 
section can be formed, by a second optical system 
disposed in the front of said image displaying device, 
and collecting the display light transmitted through 
said light transmitting section of said optical 
modulator at a position, which is a predetermined 
distance apart, corresponding to the viewpoint on an 
observation surface, \by a first optical system, the 
entire screen of a parallax image to be displayed on 
said image displaying Vevice is caused to be incident 
on each eye by controlling transmitted light from said 
optical modulator in synchronism with the switching of 



parallax images to be displayed on said image 

V 

displaying device . 



2. A stereoscopic image displaying method 
according to claim \l , wherein 

a first synthesized parallax image in which one 
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stripe image is synthesized by dividing two parallax 
images for the right and the left eyes to horizontal 
stripe pixels, respectively , and arranging horizontal 
stripe pixels for the Left and the right eyes in a 
predetermined order, afiid a second synthesized parallax 
image that is an interpolation image of said first 
synthesized parallax inlage which is synthesized by 
changing its order of arrangement are alternately 
displayed on said image! displaying device. 

3. A stereoscopic limage displaying method 
according to claim 2 , wherein 

the change of said Synthesized parallax image to 
be displayed on said ima&e displaying device and the 
control for forming said llight transmitting section and 
said light shielding secttLon are performed 
synchronously for each pikel of said image displaying 
device or each scan line. 



20 4. A stereoscopic image displaying method 

according to claim 1, 2 or 13, wherein 

said optical modulatoii uses, a liquid crystal 
shutter that has pixels of k matrix structure or an 
oblong pixel structure. 1 
25 1 

5. A stereoscopic imagp displaying method 
according to claim 1 , whereip 
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two parallax images 



for the right and the left 
eyes are alternately displayed on said image displaying 
device 

6. A stereoscopic |mage displaying method 
according to claim 1 , wh&rein 

said image displaying device emits predetermined 
polarized light . 

7. A stereoscopic itaage displaying method 
according to claim 6 , wherein 

said optical modulator has a first phase shift 
member for giving two different phase shift states to 
transmitted light by an ellectric signal and a polarized 
optical device for partially transmitting predetermined 



polarized light only which 



is provided in a 
predetermined position to the front of said first phase 
shift member. 

8. A stereoscopic image displaying method 
according to claim 7 , wherep_n 

said polarized optical device is configured by 
arranging two polarization places on which optical axes 
are perpendicular to each ol:her in a checkered pattern 



9. A stereoscopic image displaying method 
according to claim 7, where: .n 
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said polarized optical device is configured by 
alternately arranging two polarization plates on which 
optical axes are perpendicular to each other in the 
horizontal direction in 4 stripe pattern that is long 
in the vertical directioi 
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10. A stereoscopic tLmage displaying method 
according to claim 7 , 8 ot 9, wherein 

said polarized opticll device comprises a second 
phase shift member and a polarizing plate, and its 
phase is processed as 0 anp n in a pattern in which 
said second phase shift meAiber is arranged in a 
checkered pattern or a stripe pattern that is long in 
the vertical direction. 

11. A stereoscopic image displaying method 
according to claim 6 , whereix 

said optical modulator has a first phase shift 
member for giving two different phase shift states to 
transmitted light by an electfric signal, and said first 
shift member is arranged betwfeen said image displaying 



device and said second optica!. 

12. A stereoscopic imago 
according to claim 6, wherein 

said image displaying de\ 
light emission display apparatiu 



system. 

displaying method 

ice has an automatic 
s and a polarizing plate. 



\ 
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13. \A stereoscopic image displaying method 
according Tto claim 1 , wherein 

a 2D irtjage (an image without parallax) is 
displayed on \a part of or the entirety of said image 
displaying device . 
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14. A stereoscopic image displaying method 
according to\ claim 1, wherein 

said second optical system focuses an image of 
said image displaying device on said optical modulator 
in the ver t ical \direc t ion , and a focal point position 
of said second optical system and the position of said 
optical modulator substantially coincide with each 
other in the horizontal direction. 

15. A stereoscopic image displaying method 
according to claim \l , wherein 

said first optical system and said second optical 
system have predetermined periodic structures in the 
horizontal direction, \and said second optical system 
and/or said image displaying device are disposed on a 
face on which a multiplicity of straight lines cross, 
which connect the left and the right pupils and the 
center in the horizontal direction of each optical 
element forming said f irst \optical system. 



16. A stereoscopic image displaying method 
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according to claim \L , wherein 

said second opt?ical system has a predetermined 
periodic structure iriy the horizontal and vertical 
directions, respect ively, and said optical element 
forming one period in ihe horizontal and vertical 
directions has optical actions that are different in 
the horizontal directiom and the vertical direction. 

17. A stereoscopic image displaying method 
according to claim 1 , wherein 

a crossing point of a multiplicity of straight 
lines that connect the left\and the right pupils and 
the center in the horizontal! direction of each optical 
element forming said first optical system, and the 
center in the horizontal direction of each optical 
device forming said second optical system coincide with 
each other, and/or the center in the horizontal 
direction of pixels forming saiq image displaying 
device coincide with them. 

18. A\stereoscopic image displaying method 
according to Vny one of claims 1 , 2 , 3 and 5 , wherein 

when the left and the right pupils are apart by an 
interval E , a period in the horizontal direction of 
said optical element forming said first optical system 
is HL1 , a width iA the horizontal direction of said 
light transmitting section of said optical modulator is 
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Hm, a period in the horizontal direction of said 
optical element forming said second optical system is 
HL2 , a pixel\pitch in the horizontal direction of said 
image displaying device is Hd, optical distances 
5 between said f^Lrst optical system and said second 

optical system land said first optical system and said 
image displaying device are LhL2 and Lhd, respectively, 
an optical distance from the observation surface to 
said first optical system is LhO , an optical distance 
10 from a crossing face that is the first one counted from 
said first optical system in the direction to said 
image displaying dpvice among faces on which a group of 
light beams connecting the left and the right pupils 
and each pixel of said image displaying device cross is 
15 Lhl, an optical distance from said first optical system 
to said optical moduiator is Lhla, an optical distance 
from said first optical system to a crossing face that 
is the first one counted from said first optical system 
in the direction to said image displaying device is 
20 Lhlb, and both Nd and NJL2 are integral numbers of 2 or 
more, the following relation is realized: 

Nd*HLl/E=Lhd/(LhV+LhO) . . . (hi) 

Hd/HL1= ( LhO+Lhd) ALhO . . . (h2) 

NL2 *HLl/E = LhL2/ (LnL2+LhO ) ... (h3) 
25 HL2/HLl=(LhO+LhL2)\/LhO ... (h4) 

Hl/E=Lhl/(Lhl+LhO)\ ... (h5) 

Hl/HLl-(Lhl+LhO)/LhlO . . . (h6) 



HI *Lhla/Lhl=HLl*Lhlb/Lhl ... (h7) 
Lhla+l)hlb=Lhl ... (h8) 
Hm/Hl=Dhla/Lhl ... (h9) 

19. A stereoscopic image displaying method 
according to claim 4, wherein 

when the left and the right pupils are apart by an 
interval E, a period in the horizontal direction of 
said optical element forming said first optical system 
is HL1, a width in \ the horizontal direction of said 
light transmitting section of said optical modulator is 
Hm, a period in the! horizontal direction of said 
optical element forming said second optical system is 
HL2, a pixel pitch im the horizontal direction of said 
image displaying deviice is Hd, optical distances 
between said first optical system and said second 
optical system and said first optical system and said 
image displaying devicfe are LhL2 and Lhd, respectively, 
an optical distance frohi the observation surface to 
said first optical systlm is LhO, an optical distance 
from a crossing face that is the first one counted from 
said first optical system in the direction to said 
image displaying device aiiong faces on which a group of 
light beams connecting the\ left and the right pupils 
and each pixel of said image displaying device cross is 
Lhl , an optical distance from said first optical system 
to said optical modulator is Lhla, an optical distance 
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from said Mrst optical system to a crossing face that 
is the f irsA one counted from said first optical system 
in the direction to said image displaying device is 
Lhlb, and both Nd and NL2 are integral numbers of 2 or 
more, the following relation is realized: 

Nd*HLl/IS=Lhd/ ( Ldh+LhO ) ... (hi) 

Hd/HL1= (VjhO+Lhd) /LhO ... (h2) 

NL2*HLl/E=LhL2/(LhL2+LhO) ... (h3) 

HL2/HLl=(lhO+LhL2)/LhO ... (h4) 

Hl/E=Lhl/(lVhl+LhO) ... (h5) 

Hl/HLl=(LhlVLhO)/LhO . . . (h6) 

Hl*Lhla/Lhl=HLl*Lhlb/Lhl . . . (h7) 

Lhla+Lhlb=Lhl\ ... (h8) 

Hm/Hl=Lhla/LhA ... (h9) 




20. A stereoscopic image displaying method 
according to any one of \claims 1 , 2 , 3 and 5 , wherein 

when a pixel pitch iVi the vertical direction of 
said image displaying device is Vd, a width in the 
vertical direction of said\light transmitting section 
or said light shielding section of said optical 
modulator is Vm, an optical ^distance from said image 
displaying device to a face having optical actions in 
the vertical direction of said second optical system is 
Lvl, an optical distance from \. face having optical 
actions in the vertical direction of said second 
optical system to said optical modulator is Lv2 , a 
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focal distance in the vertical direction of each 
optical element forming said second optical system is 
fv, and an optical distance between said optical 
modulator an^. an observation surface is LvO , the 
following relation is realized: 

Vd:Vm=iLvl :Lv2 ... (vl) 

2 ♦Vd:vi=Lvl+Lv2 :Lv2 ... (v2) 

l/Lvl + l\/Lv2 = l/fv ... (v3) 

Vd:VL=LvO+Lvl+Lv2 :LvO+Lv2 ... (v4) 

21. A stereoscopic image displaying method 
according to clailn 4 , wherein 

when a pixel bitch in the vertical direction of 
said image displaying device is Vd, a width in the 
vertical direction 6± said light transmitting section 
or said light shielding section of said optical 
modulator is Vm, an obtical distance from said image 
displaying device to a face having optical actions in 
the vertical direction \of said second optical system 
Lvl, an optical distance from a face having optical 
actions in the vertical direction of said second 
optical system to said optical modulator is Lv2 , a 
focal distance in the vertvLcal direction of each 
optical element forming said second optical system is 
fv, and an optical distance! between said optical 
modulator and an observation! surface is LvO , the 
following relation is realized: 
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Vd:Vhi=Lvl:Lv2 ... (vl) 
2-Vd:\VL=Lvl+Lv2:Lv2 ... (v2) 
l/Lvlll/Lv2=l/fv ... (v3) 
Vd:VL=Wo + Lvl+Lv2 :LvO+Lv2 ... (v4) 

22. A stereoscopic image displaying method 
according to clalim 18 , wherein 

when a pixel pitch in the vertical direction of 
said image displaying device is Vd, a width in the 
10 vertical direction of said light transmitting section 
or said light shielding section of said optical 
i , a\i 



modulator is Vm, ah optical distance from said image 

displaying device to a face having optical actions in 

IB the vertical direction of said second optical system is 

□ \ 

15 Lvl, an optical distance from a face having optical 

actions in the vertical direction of said second 

optical system to said optical modulator is Lv2 , a 

focal distance in the\ vertical direction of each 

optical element forming said second optical system is 

20 fv, and an optical distance between said optical 

modulator and an observation surface is LvO , the 

following relation is realized: 

Vd : Vm=Lvl : Lv2 . . A ( vl ) 

2 *Vd:VL=Lvl+Lv2 :LV2 ... (v2) 

25 l/Lvl+l/Lv2=l/fv A. (v3) 

Vd: VL=LvO+Lvl+Lv2 :LV0+Lv2 ... (v4) 

\ 



# 
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23. \a stereoscopic image displaying method 
according tco claim 19, wherein 

when a\pixel pitch in the vertical direction of 
said image displaying device is Vd, a width in the 
5 vertical direction of said light transmitting section 
or said light shielding section of said optical 
modulator is Vm, an optical distance from said image 
displaying device to a face having optical actions in 
the vertical direction of said second optical system is 
10 Lvl, an optical distance from a face having optical 
actions in the vertical direction of said second 
optical system to s&id optical modulator is Lv2 , a 
focal distance in tHe vertical direction of each 
optical element forming said second optical system is 
15 fv, and an optical distance between said optical 
modulator and an observation surface is LvO, the 
following relation is realized: 
Vd:Vm=Lvl :Lv2 ..\ (vl) 
2 -Vd:VL=Lvl+Lv2:LV2 ... (v2) 
20 l/Lvl+l/Lv2=l/fv .\. (v3) 

Vd:VL=Lv0+Lvl+Lv2 :LV0+Lv2 ... (v4) 



24. A stereoscqpic image displaying method 
according to any one Ipf claims 1 throu gh 3 , 5 t hrough 9 
and 11 through 17, whdrein 



said first and second optical systems have 
lenticular lenses . 
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25. A stereoscopic image displaying method 
according to claim \k , wherein 

said first and \second optical systems have 
lenticular lenses . 

26. A stereoscopic image displaying method 
according to claim 10 J wherein 



j0 said first and second optical systems have 

f*J lenticular lenses. I 

Pi \ 

y io I 

m 1 

|rt 27. A stereoscopic image displaying method 

q according to claim 18, wherein 

1^ said first and second optical systems have 

q lenticular lenses . 



28. A stereoscopic \image displaying method 



according to claim 19, wherein 

id 



said first and seconq optical systems have 
lenticular lenses . 



r j7 29. A\stereoscopic image displaying method, 

p^A /wherein each \pf parallax images corresponding to a 
plurality of (different viewpoints is made a 
predetermined sVripe image, display light, which is 
25 from a stripe image corresponding to one viewpoint of a 
synthesized paraMax image on an image displaying 
device that can alternately display a synthesized 
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parallax image in which the stripe images is arranged 
in a predetermined order and synthesized and a 
synthesized parallax image in which the arrangement is 
changed, is guided to an optical modulator, which is 
formed in synchronism with the change of a synthesized 
parallax image that displays a predetermined pitch of 
light transmitting section and light shielding section 
by a second optical system disposed in the front of 
said image displaying device, display light that has 
transmitted through said light transmitting section of 
said optical modulator are collected at a position 
corresponding to a viewpoint on an observation face by 
a first optical system, and stereoscopic observation of 
image information displayed on said image displaying 
device is thereby perfoVined. 

30. A stereoscopic Umage displaying method 
according to claim 29, wheVein 

display light reaching a viewpoint position of an 
observer that correspond to Vthe stripe image among said 
display light emitted from pixels forming each of said 
stripe image is collected in said optical modulator so 
as to be transmitted through said light shielding 
section of said optical modulator by said second 
optical system, and the other lipht is shielded by said 
light shielding section. 
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31. ¥V stereoscopic image displaying method 
according tV> claim 29 or 30 , wherein 

said second optical system forms an image of 
pixels of said image displaying device on said optical 
modulator in the vertical direction, and a focal point 
position and the position of said optical modulator 
substantially coancide with each other in the 
horizontal direction . 

32. A stereoscopic^ image displaying apparatus, 
r^fein a stereoscopic iipage displaying method 

according to any one of claims 1 through 3 , 5 through 9 
'and 11 through 17 is used] 

33. A stereoscopic inUge displaying apparatus, 
wherein a stereoscopic image displaying method 
according to claim 4 is used) 

34. A stereoscopic imagd^ displaying apparatus, 
wherein a stereoscopic image displaying method 
according to claim 10 is used. 



35. A stereoscopic image displaying apparatus, 
wherein a stereoscopic image displaying method 
according to claim 18 is used. 



36. A stereoscopic image displaying apparatus, 



wherein a stereoscopic image displaying method 
according to claim r9 is used. 



37. A stereoscopic image displaying apparatus, 
wherein a stereoscopic image displaying method 
according to any one or claim 29 or 30 is used. 



38. A stereoscopic image displaying apparatus, 
wherein a stereoscopic image displaying method 
according to claim 31 isl used. 



